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14 Clmms

This application relates to spring treating
e,ppe,retus More particularly it relates to a
novel method and apparatus for treating and
forming sinuous arcuate spring elements of the
type disclosed in the Kaden Patent No. 2,002, 399,

It is a primary object of the present invention

to provide automatic, continuously operated ap-

paratus for bending steel wire inte a series of
similar, adjacent lateral convolutions to iorm a
continuous spring element, subsequently bending
the spring element thus formed to an arc of pre-
determined- curvature,
spring element to normalize it to this arc. Sub-
sequently means are provided for severing the
continuous spring element into predetermined
lengths which may be utilized in the preparation
of seat constructions such as are shown in the
Kaden patent referred to above.

The present invention contemplates the pro-
vision of an oven for normalizing the spring
element . to an arc of predetermined curvature
and contemplates the use of a second oven super-
imposed thereon which is heated by the exhaust
cgases from the normalizing oven and which may
be utilized for the purpose of performing subse-
quent heat treating operations upon the spring
elements or cushion constructions formed from
spring elements manufactured by the pre.ctlces oi
the present invention.

Primarily, the present invention is concerned
with the provision of automatically operable ap-
paratus which may be. run substantially con-
tinuously in order to produce & substantially
uniform product.

The present invention contemplates the pro-

vision of a2 rotary shaft structure which extends
through the normalizing oven. ieans are pro-

vided adjacent one end of the shaft for generat-
ing from conventional steel spring wire & con-
tinuous spring element formed of a series of
adjacent simiilar lateral convolutions all lying in
substantially the same surface.
ment is then fed helically around the rotary shait
‘structure which passes through the normalizing
oven. BRearings are provided at suitable spaced

points along the shaft for supporting it and means

are provided adjacent these bearings for feeding
the ‘helically disposed spring elements through
the bearings substantially continuously as the
shaft rotates, without madterially dlsturbmg the
helical path thereof. |

Adjacent the discharge end of the oven, the
helical spring element which has been heat
ireated in the oven is passed through a cooling
unit in order to substantially reduce its tem-

and heat treating the.

This spring ele-

(Cl. 29—33)
perature and subsequently this spring element

passes through a cut-off mechanism for severing
the spring element into arcuate sections of pre-
determined lengths. Means are provided for
interconnecting this severing mechanism with the
spring forming machine at the feed end of the
oven in order that these two units may be syn-
chronously operated.

Many other and further objects and a,dve.ntages_ |

of the present invention will become apparent
from the following specification when considered
in connection with the accompanying drawings
forming a part thereof. |

In the drawings:

Figure 1 is a more or less dmgre,mme,tlc ver-
‘tical sectional view through the apparatus, dis-

closing the general construction and arrange-
ment of the various units thereof,

Fig. 2 is an enlarged vertical, sectional view,

taken substantially on the line 2—2 of Fig. 1,
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20

illustrating the superimposed oven structure and

- the mounting of the conveyor systems therein;

Fig, 3 is an enlarged vertical, sectional view,

- taken substantially on the line 3—3 of Fig. 1,

illustrating in detail thé cooling unit and the
mechanism by which the helical spring element
is fed therethrough; .

Fig. 4 is an enlarged transverse sectional wew
taken substantially on the line 8—4 of Fig. 1,
illustrating in detail one of the bearings for sup-
porting the feed shaft within the oven;

Fig. 5 is a longitudinal sectional view, taken
substantially on the line 5—5 of Fig. 4, illustrat-

“ing in detail the bearing construction and the

manner in which adjecent shaft sections e,re

‘secured together;

Pig. 6 is a fragmentary ‘top pla,n view, With

portions broken away, showing the bearmg con-~
- struction illustrated in Figs. 4 and 3,

Fig. 7 is a sectional view taken substantmlly
on the line T—1 of Fig. 6, illustrating in detail the
bearing construction and the sprocket member

for feeding the spring element in a hellcal path

therethrough

With more particular reference to the drew-
ings, the specific embodiment of the invention:

disclosed therein comprises a pair of superim-
posed ovens {0 and {{, the lower of these ovens
[0 may be heated by a suitable series of in-

wardly directed burners {2 and it will be seen by
reference to Fig. 2 that the wall between the
ovens 0 and {1 is pmwded with a suitabie series
of interconnecting ducts or flues 13 which serve

to permit the passage of the exhaust gases from.
the oven 19 upwardly into the oven (1.
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As will hereinafter become more clear, it has
beer: found desirable to produce a tembperature

of between four and five hundred degrees Fahren-
heit in the lower oven {8 and this temperature has
been found to produce, as a result of the exhaust

therefrom, & temperature of two to three hundred
degrees Fahrenheit in the upper oven if. It will
be seen that the upper oven is of considerably
larger cross sectional area than the lower oven (£
and consequently an augiliary supporting frame-
worlk 14 may be provided for supporting this upper
oven with respec:t to the floor on which the struc-
ture as g whole is mounted.

As is conventional in structures of tl‘us kind,
the oven @ may be provided along with its front
face with g suitsble series of doors 1% through
which access may be had to the interior of the

“oven for the purpose of adjusting the bearing

construction hereinafter described, or such other
purposes as may be desired..

A shaft structure 17, preferably composed of
a, series of coaxially interconnected sections, €x-
tends throughout the entire Iength of the oven {0
and extends a substantial distance outwardly at
either end thereof. This shafi structure and the
manner in which the adjacent sections thereof
are interconnected is shown in Figs. 4 to 7, in-
clusive, and described below in detail.

The shaft structure {7 is supporied at suitable
intervals throughout its length by means of bear-

ing supports I8 which are also shown in detail

in Figs. 4 to 7 and described specifically kelow.

Adjacent one end of the struciure as a whole,
is mounted o reel of steel wire 28 supplying a
spring forming machine 2¢f which serves to bend

the wire into a plurality of adiacent lateral con-

volutions all lying in substantially the same sur-
face. While this machine may be of any suit-
able construction desired, I prefer to utllize a
machine manufactured in accorgdance with the
teachings of the Horton application, Serial No.
35,7708, filed August 12, 1935, assigned to the

assignee of the present invention. By reference

to this prior co-pending application, it will be
seen that the steel wire 20 from the reel is passed
throueh the machine 2§ and fed outwardly there-
from as g continuous, sinuous spring, comprising
a series of adjacent lateral convolutions, all lying
in substantially the same surface, Suitable
means, not shown, are provided for slowly rotat-
ing the shaft structure #7T at a speed in accord-
ance with the delivery of the spring, and the
sinuous spring element 22 is fed thereon in a
continuous helix. In order to effect continuous
operation of the machine, it has been found desir-
able, when the reel of wire 20 has become ex-

hausted, to weld wire from an additional reel to
the end thereof in order that the machme may

_operate uninterruptedly.

The spring element 22 is fed substantially con-

tinuously along the shaft 17 as this shaft rotates,
and as will hereinafter be more clearly seen this
spring element is fed through the bearing struc-

tures of the shaft and consequently through the

entire longitudinal length of the oven and
throughout this travel is maintained in a helical

path, the diameter of the helix being substantially

- constant.

70

Due to the fact that the shaft structure is of

substantially. uniform diameter throughout its

entire length, it. will be appreciated that the heli-

~ cal spring element surrounding the shaft will He

15

in & helix of substantially uniform diameter and
consequently the element as a whole will be
formed on an arc of substantially uniform radius.

9,128,708

It has been found that subjection of this spring
element to heat treatment while bent to this pre-
determined arc serves to normalize and temper

the steel wire in such a2 manner that the spring
element has an inherent tendency to maintain

the arcuate curvature to which it is bent. DBy
reference to Figs. 1 and 3, it will be seen that
after leaving the oven {4, the helix of wire sur-
mundmg. the shaft structure I37, on which it 1s

_ carried, passes through a cooling mechanism

shown in detsil in Fig. 3. While any suitable
mechanism may be utilized for the purpose of
reducing the temperature of the spring element,
I prefer to utilize a chamber 25 through which air

may be circulated by means of a fan 26 driven by

g suitable electric motor 27. 7This cooling mechg,-
nism serves to reduce the temperature of the
spring element and it is clearly seen, by reference
to Fig. 1, that aiter leaving the cool ing champer
25, the shaft and spring element pass into an
automatic cut-off mechanism 30, which may he

‘manufactured in accordance with the teachings

of the Horton application referred to ahove.

By reference to this prior Horton application,
Serial No. 35,705, it will be apparent that in the
structure shown therein the cut-off mechanism
for severing the continuous sinuous spring ele-

- ment into sections of predefermined length was

built into and formed an infegral part of the

spring forming mechanism. In the case of the

present invention, however, it has been found
particularly desirable to normalize the spring

- element to a predetermined arcuate curvature

prior to the severance of the spring element as
a, whole into individusl arcuate sections. Conse-
quently, the structure shown by the Horton ap-
plication referred to above has been mcdified to
space the cut-off mechanism 30 a substantial dis-
tance away from the spring forming mechanism
21. A longitudinally disposed shaift 3t is pro-
vided which interconnects this spring forming
mechanism with the cut-off mechanism 30 in
order that these two mechanisms may be oper-
ated in synchronism in order that the lengths of
the sections to be cut off may be directly con-
trolled from the spring forming machine.

It will be clearly apparent from the foregoing
that the structure herein shown and described
provides apparatus which will serve to sever pre-
determined lengths automatically from the con-
tinuous spring element which is fed along the
shaft structure 171.

After severance, the individual a,rcua.te spring
units may be mounted and tensioned in spring
frames and sprayed with a coating of paint as is
conventional in cushion constructions of the par-

)
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ticular type with which the present apparatus is

concerned. After these spring cushions 39 have

“been sprayed with paint, they may be supported

on suitable carriages 36, which serve to convey
them longitudinally throughout-the entire length
of the upper oven i on a conveyor trackway 31

As has been explained above, thls upper oven i

has beer heated by the exhaust gases from the
lower oven 10 and is maintained at a sufficiently
high temperature thereby to provide. satisfactory

means for baking on the paint coating which has
~ been applied to these frames.

In this manner
it will be seen that the exhaust from the normal-
izing oven serves to provide rmearns for baking on
the paint coating subsequently applied to the
spring elements treated in the normalizing oven.
Suitable exhaust stacks 38 may be provided in the
upper surface or wall of the upper oven 1l in

order to conduct the exhaust gases therefrom.
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These exhaust -stack's_ 38 may, as is conventional
in the art, be controlled by suitable dampers 38

~ in order that the temperature of the upper oven
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i may be accurately regulated and maintained.
The bearing members for supporting the longi-
tudinally extending shaft structure form a par-

ticularly important part of the present invention.
This construction is shown in detail views, Figs. 4

to 7, inclusive. The bearing support structure,
designated generally by the character .§8, com-
prises a main supporting base €5, which may be
suitably secured on the floor of the oven or any
other suitable structure exteriorly of the oven,
depending upon the particular placement of the
bearing which it serves to support. This support
structure 45 is provided at its upper end with a
transversely extending, cylindrical, bearing open-
ing 46, which, as will more clearly be seen here-
inafter, constltutes the journal for the shaft
structure 7. |

" The shaft structure preferably comprises tubu—-
lar members 47 which are interconnected In co-
axial driving relation at each of the bearing struc-
tures 85 throughout the longitudinal length of the
assembly. One of these members 87 is provided
with a casting 58 which is telescoped in the end
thereof and permanently secured in position by
means of suitable set screws 5{. This casting is
preformed to provide a sprocket or star wheel 32,
the crest diameter of the teeth of this star wheel
being greater than the outside diameter of the
tubular members 47, and the diameter of the
wheel at the root of the teeth being substantially
the same as the exterior diameters of fubular
members 87. The casting 50 is provided with an
axial aperture 53 which is adapted to receive &
siiitable cylindrical projection %4 formed on a
fitting 55 telescoped into the adjacent end of the
adjacent tubular member 47. The projection &4

may be provided with radially extending integral-.

ly formed keys 56 which serve to cooperate with
axially extending slots or splineways 51 formed
in the casting 50, in order that a driving relation
will be established between the adiacent tubular

members 47.
The casting b0 is of reduced diameter at 1'95

: axial end and is adapted to fit within the cylin-

drical aperiure 46 formed in the upper end of the
bearing support structure 45. It will therefore be

apparent that this cylindrical aperture 4G serves

to provide a journal for permitting rotation of
the shaft with respect to this supporiing stmc-
ture.

A generally U shaped guiding lmusing 680 serves
to surround and enclose the sprocket wheel 52
and provides structure which serves to feed the
helically disposed spring element 22 through the
bearing structure in the manner hereinafter de-
scribed in detail.
generally U-shape and has depending porvions
81 which serve to engage complemental surfaces

upon the upper portion of the support structure

45 and the housing as a whole is preferably se-
cured thereto by means of suitable screws 52.

The portion of this guide housing which extends

over the top of the shaft preferably comprises &
pair of bars 84, which are spaced apari substan-

" tially the width of the spring element which is to

5.

be fed through the bearing structure.

These bars
preferably extend arcuately around the shait
structure as a2 whole and helically with respect
thereto. The bars are preferably mounted in sub-
stantially spaced relation on either side of the
sprocket wheel 52. Cn the lateral opposite sides

oI the sprocket wheel 52, the bars 84 arz2 intercon-~

This guiding housing 68 is of

nected by means of suitable bridging meinberé 65
which serve to cooperate with the bars and

3

sprocket wheel to provide a guide chute 66 for

feeding the sinuous spring element through the
bearing structure. The guide housing is covered
by a cover housing 78 which is preferably secured
thereto by means of. suitable bolts Tl and serves
to cooperate with the guide housing and bridging

e |

members 65 to complete the passageway or chute .

through which the sinuous spring element is fed.

10

This cover housing is preferably provided with a

pair of arcuately disposed depending flanges 73
which extend arcuately around the shaft strilc-
ture and are preferably formed upon an arc of
considerably greater diameter than that of the
shaft structure and it will be seen by reference

' to Fig. 5 that one of these radially inwardly pro-

jecting flanges is disposed on each side of the

sprocket wheel 52 and between the sprocket wheel |
and the arcuately extending guide bars 68. It will
therefore be clear that these inwardly directed

flanges 72 serve to engage the surface of the
sinous spring element being fed through the bear-
ing and force this spring element into engagement
with the teeth of the sprocket wheel 52 and as
ciearly seen in Fig. 7, it will be appreciated that

these guide flanges 13 approach a point of maxi-.

mum proximity to the surface of the shait struc-
ture at substantially the upper side thereof.

It will be apparent that as the shaft struc-
ture as a whole is rotated, the spring element
29 will be fed upwardly through -the chute 6%

15

20

on the left hand side in Fig. 7, and will be forced °

into engagement with the sprocket wheel B2.

Tnasmuch as the sprocket wheel 52 is an integral
‘part of the shaft structure, it will rotate there-
with and feed this sinuous spring element down
through the chute 88 on the right hand side of

Fig. 7 and out onto a surface 17 of the bearing
support structure clearly seen in Fig. 5. From

this point, it will be seen that the spring ele-
ment 22 will extend in a helical path up and

35

40

around the adjacent cylindrical shaft structure

onx the 0ppos.1te side of the bearing. As is clearly
seen in Fig. 4, the supporting structure 45 is
provided with suitable helically extending round-

ed recesses 88 which serve to aid in guiding the

spring element into the chute §5.

In order to provide means for lubricating the
bearing structure, a duct 81 may be drilled down-

wardly through the supporting housing 79, guide

housing 86, and bearing structure £, to com-
municate with the bearing surface of the cast-
ing 5O,
Ing by meaﬂs ‘of a suitable fitting 82.

1t will be apparent from the foregoing that

Lubricant may be supplied to this bear-

the structure which has been .disclosed herein |

will permit of substantially continuous and un-
imterrupted operation. The speed at which the

apparatus is operated may be proportioned in
accordance wath the length of the particular

"~ oven used in order that the heat treatment to

which the sinuous spring element is subjected

" will be sufficient to normalize this element to

proper condition at the time it leaves the oven
to be cooled.
throughout the entire time which the spring ele-
ment is disposed within the oven, it lies in a
helical path and consequently it will be apparent

‘that as the spring element leaves the oven, it

will be normalized to a curvature of relatively
small radius and it may then be cut in suitable

lengths particulerly adaptable for the use in

manufacture of seat cushions in accordance with

It will further be apparent that |

60

65

70

the teachings of the Kaden pg,tent referred to 75
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above. AS Will 'be ""apparent by reference to this

 patent, it is highly desirable that the arc upon

}

16

15

20

30

- 50

bS5

60

65

‘defined in the subjoined cleims.

which the sinuocus spring elements are normal-

ized be of substantially less radius than the arc

in which the spring clements are disposed when

they are in use, in order that the spring ele-

menis will necessarily he tensioned substantially
when mounted in final position in a seat struc-
ture. |

The above described construction clearly meakes
possible the normalizing of a substantial sec-
tion of spring wire upon an arc of definitely
predetermined, relatively short radius.

The shove specific embodiment of the inven-
tion is merely illustrative of the generic concept
Many oiher
and further modifications will be apparent 1o
those skilled in the art.

I claim as my invention: |

1. ITn combination, an oven, & shaft extending
through said oven, means ouiside said cven for
forming & substantially continuous sinuous
spring, means for feeding s2id spring helically
around said shaft to pass the same through smd
QVEn.,

2., In combinatmn an oven, 8 shaft extend-

ing through said oven, means outside said oven

for forming a substantislly continuous sinuous
spring, means for feeding sald spring helically
around sald shafi to pass the same through said
oven, means for cutting said spring. into prede-
termined lengths upon leaving said oven, and

means for operating said spring forming and

cut~-off means in synchronism.

3. In combination, an oven, & sha,It extending
through said oven, means outside sald oven for
forming a substantially continuous sinuous

spring, means for feeding said spring helically

arcund said shaft to pass the same through said
oven, means for cutting said spring into pre-
determined lengths upon leaving said oven, and
a ' shaft interconnecting seid spring forming
means and said spring cut-off means for efiect-
ing synchronous operation thereof.

4. In combination, a spring forming machine
for geherating a substantially continuous spring
element formed of a series of adjacent lateral
convolutions, an oven, means for feeding said

spring ‘element through said oven. means for-

cooling said spring element upon leaving said
oven, means for automatically severing said

- spring element into predeterrnined lengths upon

leaving said cooling means, and & shaft inter-
connecting said spring forming means and said
cut-off means for operating the same in syn-
chronism., . .

5. In spring treatmg apparatus, a rotary shaft,

means for driving said shaft, bearings ior said

shaft, means for feeding a sinuous spring in &
continucus helix about said shaft and a sprocket

wheel on said shaft in one of said bearings for .

engaging said spring and feeding the same
through said bearing. |

6. In spring treating apparatus a bearing con-
struction comprising a shaft having a sprocket

wheel secured thereon coaxially therewith, hear-

ing surfaces engaging said shait on either side

@ 1‘3&3?#93 "

of sald sprocket wheel and apertures in said
bearing surfaces allowing the passage of & spring
element through said bearing. . *

7. Spring treating apparatus including, in com-—
bination, an oven, & pilurality of bearing sup-
norts in seid oven, s shaft mounted in said

pbearing supports and extending through said
oven and means for feeding spring wire hehﬂaﬂy

around said shaft through saild oven.

8. Spring treating apparatus including, in com-
bination, an oven, 2 plurality of bearing supportis
within said oven, & shaft rotatably mounted in
said bearing supports, means for feeding spring
wire helically around said shaft through seaid
ovenn and means associated with each of said
sipports for guiding sald spring wire around said
bearings to permit movemem* thereof along seid
snaft,

8. Spring treating appamtm including, in com-
bination, an oven, & pluralivy of supporis within
said oven, g shaft journaled for rotation on said
supporis, means for feeding spring wire helically
around said shait through sgid oven and means

- gssoclated with each of said bearing supports

for guiding said wire along said sha.ﬂ; past said
SUDPOTtS,
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10. Spring trea,tmg apparatus including, in |

combination, an oven, 2 plurality of bhearing

supports within said oven, means for feeding

spring wire helically around said shaft through
said oven and means on said shaft adjacent each

30

of said bearing supports adapted to engage said

soring wire and feed the same along sald shafv.
11, Spring treating sapparatus including, in

combination, an oven, s shaft extending through

said oven, means for feeding spring wire heli-
cally around said shait and through said oven,
sprocket wheels on said shait adapted to engage
said spring wire and feed the same thereslong
and means for rotating said shaft,

12. In combination, an oven, g shaft of sub-
stentially uniform diameter extending through
said oven and projecting from opposite sides
thereof, means on one side of sald oven to feed
sinuous spring wire onto said shaft in a helix
therearound, means for feeding seid spring wire

45

through said oven while retained in helical form -

on said.shaft, and means on the opposite side
of said oven for remavmg said spring wire from
said shaft.

13. Apparatus for nortnalizmg sintous spring
wire comprising an oven, a cooling housing
mounted adjacent said oven, a continuous shaft
extending through both said oven and cooling
unit and means for feeding sinuous spring wire
in a continuous helix around said shaft and

“means for feeding the same serially through said

oven and subsequently through said cooling hous-
ing while retaining the same in helical form.

14. In combination, an oven and a cooling
housing, a shaft extending through said oven
and cooling housing, means outside said oven
for forming a substantially continuous helical
spring and means for feeding said spring around
said shaft to pass the same through said oven
and cooling housing. |
EDWARD J. PODANY.
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